Using worker survey data from the Foundation of Thai Gerontology Research and Development Institute, this 
Introduction
Since 2005, changes in the population structure in Thailand have been leading to an ageing society i . The total fertility rate remained the same from 2005 to 2013 at 1.5 births per woman, but the population structure changed significantly (Figure 1) . Overall, the change in the population structure resulted in an ageing society in the country, as can be seen from Figure  2 , which illustrates the old age dependency ratio from 1960 to 2014. This ratio almost doubled from 7.9% in 1994 to 13.9% in 2014. The Foundation of Thai Gerontology Research (2014) states that Thailand is expected to have an aged society by the year 2021. In addition, the proportion of the hyper-aged is forecasted to reach 29.2% by 2030, and 42.5% by 2040 (Figure 3) . From an economic perspective, approximately 33.8% of the population aged 60 years old and above were living below the poverty line in 2011 compared to 46% in 2002 (Foundation of Thai Gerontology Research, 2014 . Their sources of funding come from family, work, and senior allowances. Government policies related to extending the retirement age and reemploying older workers are essential to support the current and future population structure. These policies will allow older workers to achieve financial protection and social security and will reduce the old-age dependency ratio in Thailand. With regard to work retirement extension and reemployment policies, it can be argued that the productivity of older workers may not be as high as that of younger workers. However, older workers' higher levels of knowledge and experience, and the fact that these may be transferable to new employees, may substitute for this lack.
Source: World Development Indicators (WDI), April 2015.
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Source: World Population Prospects: Revision (Update: 13 June 2013 .
Figure 3: Forecast on old-age dependency ratio, Thailand
Several studies have been done based on different theories concerning the determinants of employee retirement. The Department of Work & Pensions report (2017) shows that the proportion of older workers in the workplace varies depending on several characteristics, including region, industry, age, occupational group, union recognition, and the presence of equal opportunities policies. Wang and Shultz's (2010) review of the literature on five corresponding theories on retirement as decision-making conceptualization is also used here and the results are illustrated in Table 1 . These corresponding theories include rational choice theory (Hatcher, 2003; Gustman & Steinmeier, 1986; Quinn, Burkhauser, &Myers, 1990) , image theory (Feldman, 1994; Beach &Frederickson, 1989) , role theory (Talaga & Beehr, 1995; Ashforth, 2001; Moen, Dempster-McClain, & Williams, 1992; Brougham & Walsh, 2007) , theory of planned behavior (Cron, Jackofsky, & Slocum, 1993; Ajzen, 1991; Adams & Beehr, 1998; Huuhtanen & Piispa, 1992; Shultz, Taylor, & Morrison, 2003; Wang, Zhan, Liu, & Shultz, 2008) , and expectancy theory (Vroom, 1964; Kim, 2003; Belgrave & Haug, 1995; Cron, Jackofsky, & Slocum, 1993; DeVaney & Kim, 2003; Karpansalo, Manninen, Kauhanen, Lakka, & Salonen, 2004) . Retirement decision-making is mostly involuntary, and the voluntariness of the retirement decision can be viewed as a boundary condition for applying an informed decision-making approach in testing predictors of the retirement decision (Gallo, Bradley, Siegel, & Kasl, 2000; Hanisch & Hulin, 1990; Shultz, Morton, & Weckerle (1998) .; Szinovacz & Davey, 2004; van Solinge & Henkens, 2007) . Soonthornchawakan and Cintakulchai (2009) have investigated through the use of socioeconomic survey data the types of industries in the private sector employing older workers and recommend the wholesale, retail, hotel and restaurant industries for retirement extensions. In addition, Soonthornchawakan and Kulthanavit (2013) examined older worker productivity in the manufacturing, wholesale, retail, hotel, and restaurant industries using socio-economic survey data. They show that, due to health issues, the productivity of workers aged between 55 to 59 years old declines significantly in the manufacturing industry while the productivity of workers in the wholesale, retail, hotel and restaurant industries reaches a maximum when they are in this age bracket.
There are a limited number of studies focusing on the determinants of retirement decisions in the private sectors in Thailand. Soothornchawakan and Kulthanavit (2013) , mentioned above, provide evidence on the worker productivity of older workers and the decision to retire early The Decision to Retire Early 152 from the private service sector in Thailand. The private service sector is limited to the wholesale, retail, hotel, and restaurant industries. The structure of this paper is organized as follows: Section 2 discusses the background to Thailand's retirement policy; Section 3 gives the conceptual framework for the study; Section 4 gives an overview of the data; Section 5 describes the empirical strategy and methodology; Section 6 discusses the empirical results; and Section 7 highlights the policy implications and concludes the paper. Expectancy theory The expectancy theory has linked workers' productivity, job characteristics, and health status to their retirement decisions Vroom, 1964 Kim, 2003 Belgrave & Haug, 1995 Cron, Jackofsky, & Slocum, 1993 DeVaney & Kim, 2003 Karpansalo, Manninen, Kauhanen, Lakka, &Salonen, 2004 Source: Wang and Shultz (2010) .
Background on the pension system and retirement policy in Thailand
The Thai pension system was initiated in 1902 by King Rama V for the well-being of all government officials after their retirements (Government pension fund, 2012). It was funded by the annual government budget, granting pensions to all government officials, and was based on the final month's salary of the recipient. Thailand's pension system is illustrated in Table 2 . The first grouping, state-provided, includes the old civil service scheme and the universal old age payment for the elderly without any formal pension payment. It is intended to secure basic needs. The second grouping, compulsory savings, is made up of the social security scheme. The social security scheme is mainly contributed to by employers and their employees. Though the government does contribute a certain amount to the fund, their contribution is small compared to the total. The social security fund is a Pay-As-You-Go scheme as it uses contributions made by newcomers to pay out for the retirees. The financial sustainability of the fund thus depends on the balance between the amount contributed and the amount of pension paid out. The third grouping, voluntary savings, is made up of a provident fund, a retirement mutual fund, and a national savings fund, and is a privatelyfinanced personal provision. It is incentivized with tax advantages and intended to cover Thai citizens, especially informal workers, who are not covered by any pension scheme. The retirement age and the age to receive a pension in the Thai employment sector are illustrated in Table 3 . All formal workers in the public sector retire at the age of 60. They are eligible to receive pension and senior allowances between the ages of 50 and 60. No formal workers in the private sector have a specific legal age for retirement. The age of retirement for these workers can be negotiated between employees and employers in the work contract. The age usually agreed upon is 55 and that is based on the eligibility to receive a pension from a social security fund. The age of retirement for all formal workers in the public sector is 60 years old. The age of eligibility to receive a pension and senior allowances is from 50 to 60 years old. There is no specific legal age of retirement for informal workers. Informal workers include workers in agricultural sectors and the self-employed. Informal workers are not eligible to receive pensions. Source: Chamchan (2008) .
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Data and Methodology
This study applies Beehr's (1986) framework, which identifies the extension of working decisions by individual characteristics and working environment. Individual characteristics include health conditions, economic conditions, work-related characteristics, non-workrelated characteristics, and attitude concerning work and retirement. Working environment variables include level of satisfaction toward current work and supportive work atmosphere for older workers. In addition, Feldman (1994) and Taylor and Shore (1995) use work and nonwork-related factors as predictors of retirement decisions. This study also applies their theoretical framework concerning the relationship between work and non-work-related factors on a retirement decision model.
We can extend our model with the life-cycle theory. The model shows how individuals can smooth their consumption. It considers not only individual decision-making on work and leisure hours, consumption, and savings, but also on age of retirement. Sources of financing to smooth individual's consumption come from family and government transfers.
Antolin and Scarpetta (1998) introduce the optional value of choice model as illustrated in equation (1).
(1) When Y t is salary from working at time t RB t (r, Y) is total income after retirement at time t at age r until death r is age of retirement s t is the probability of survival from period t to period t+1 λ is the marginal utility of leisure δ is the discount factor X is the control variable E t [. ] is the expectation at time t Therefore, if r max is the retirement age that makes E t [V t (r)] the highest, the alternative choice is O t (r) = E t [V t (r max )] − E t [V t (r)] and an individual will only choose to extend his or her retirement if the alternative choice is greater than zero or O t (r max > 0)
This model identifies age of retirement and decisions on age of retirement extension through comparing total utility at every age. It includes variables that have an impact on retirement decisions, such as education attainment, family characteristics, nationality, occupation, industry, tenure, health status, and house ownership.
From a business's viewpoint, the company's offered wage reflects the labor value of the marginal product and also worker productivity. So, at a specific level of offered wage, companies may compare the worker productivity of each age group. In addition, the tendency to hire older workers tends to decline due to their lower productivity, which may be caused by physical and health conditions, though their greater work experience may counterbalance that loss of productivity. From the government perspective, the extension of the workretirement age will reduce the burden on government expenditure of pensions, health, and other welfare transfers. In addition, it will reduce the old-age dependency ratio in the longrun.
The primary data ii for this study was gathered using purposive samplings from firms and workers in the private service sector, including the wholesale, retail, hotel, and restaurant industries. The sampling process is explained in Appendix A. The analysis was limited to ii The survey data is funded by the Foundation of Thai Gerontology Research and Development Institute and National Health Security Office (NHSO), Thailand.
individuals above the age of 45 years at the time of the survey. The sample of workers was further restricted to individuals working at the operating level or in so-called "blue collar" positions. The data set includes information gathered on 128 firms and 611 workers from 9 provinces in 5 geographic regions of Thailand. The number of samples of firms by geographic region is illustrated in Table 4 . 23 Firms were included from the wholesale and retail industry including the motor vehicle and motorcycle industry, and these represented approximately 17.97% of the total number of firms. 9 firms from the wholesale industry excluding the motor vehicle and motorcycles industry were included representing approximately 7.03% of total firms. 14 firms from the retail industry excluding the motor vehicle and motorcycle industry were included, representing approximately 10.94% of total firms. 53 firms were included from the hotel industry, representing approximately 41.41% of total firms. Finally, 29 firms came from the restaurant industry (approximately 22.66% of the total). The number of samples of workers by province is illustrated in Table 5 . 97 workers came from the wholesale and retail industry including the motor vehicle and motorcycle industry (approximately 15.88% of the total number of workers). 52 workers came from the wholesale industry excluding the motor vehicle and motorcycle industry (approximately 8.51% of the total). 75 workers came from the retail industry excluding the motor vehicle and motorcycle industry (approximately 12.27% of the total). 261 workers came from the hotel industry (approximately 42.72% of the total). Finally, 126 workers came from the restaurant industry (approximately 20.62% of the total).
Variables' names, means and standard deviations are summarized in Table 6 . The dependent variable is the decision for early retirement. The explanatory variables are geographic region, gender, marital status, age, education level, type of industry, income, family size, debt, attitude toward workplace, and sources of income after retirement. Geographic region was generated as a dummy variable and classified into four groups: i) central region, ii) north region, iii) northeastern region, and iv) southern region. A zero-one dummy variable was introduced for the gender of respondent. A dummy variable is equal to one for male. A marital status dummy variable was included on the presumption that married individuals are more motivated, work harder, and earn higher incomes (Byron and Manaloto, 1980) , and it was classified into two groups: i) married, and ii) single. Education attainment was designated as a dummy variable and classified into three groups: i) primary education and lower, ii) secondary education, and iii) higher vocational certificate. An age dummy variable was generated and classified into two groups: i) Age of workers below and equal to 55 years old and ii) Age of workers from 56 to 64 years old. Types of industry was generated as a dummy variable and classified into four groups: i) wholesale except motor vehicles and motorcycles, ii) retail except motor vehicles and motorcycles, iii) hotels, and iv) restaurants. Sources of financing after retirement was generated as a dummy variable and classified into five groups: i) old age pensions, ii) social security, iii) providence funds, iv) savings or investment, and v) family. The variable of attitudes toward older workers in the workplace was scaled from 1 to 5. Maddala (1983) and Wooldridge (2002) , the logistic analysis model assumes that there is an underlying response variable * defined by the regression relationship in equation (2): * = + (2) where represents individual and economic characteristics, attitude toward the workplace, work environment factors, and the disturbance term . A dummy variable is defined by equation (3) (2) and (3) we get ( = 1| ) = ( * > 0| ) = ( > − ) = 1 − (− ) = ( ) (4) where is the cumulative distribution function for . , has a standard logistic distribution. The logit model is shown by equation (5):
For the nonlinear model interpretation, the marginal effects of individual and household characteristics are calculated to interpret the on both continuous and discrete explanatory variables. The marginal effects derivations are taken from Wooldridge (2002) and Cameron and Trevedi (2009) . When is continuous, the marginal effect is computed by equation (6):
There are two important properties to consider when explanatory variables are continuous. First, if ( ) is a strictly increasing CDF function, then the sign of the marginal effect is determined by the sign of . Second, concerning the relative effects for continuous variables and ℎ , the ratio of the partial effects is constant and given by the ratio of the corresponding coefficients by equation (7):
When is a binary explanatory variable, the marginal effect of changing from zero to one while holding all other variables fixed is computed by equation (8): ( 1 + 2 2 + ⋯ + −1 −1 + ) − ( 1 + 2 2 + ⋯ + −1 −1 )
For other discrete variables, such as number of family members in the household, the effect on the probability of going from to + 1 is computed by equation (9):
Results
The estimated effect on the probability of workers who plan to take an early retirement is shown in Table 7 . Planning an early retirement was estimated as a function of the following explanatory variables: geographic region, gender, marital status, age, education level, type of industry, income, family size, debt, attitude toward older workers in the workplace, and sources of financing after retirement. The dependent variable is given the value of 1 if workers plan to retire from current work early and 0 otherwise. Several points can be discussed from Table 7 . First, the results show that workers in the northeastern and northern region have a higher propensity to retire early (approximately 18.84% and 11.70%) compared with workers in Bangkok and its metropolitan area. Workers in other regions have an insignificant effect on the likelihood of planning an early retirement. Second, the results show that workers in retail industries have a higher propensity (by approximately 9.51%) to delay their plan to retire early compared with workers in other industries. Third, as workers age, they have a higher probability of retiring early. Fourth, males still have a significantly higher propensity to delay their plan to retire early (by approximately 6.04%) compared with females. Fifth, the results show that workers whose highest educational attainment was primary level or below have a higher propensity to delay their plan to retire early (by approximately 12.07%) compared to workers whose highest educational attainment was a bachelor's degree or above.
In addition to individual characteristics, sources of financing after retirement and attitude toward older workers in the workplace have a significant impact on the decision to retire early. Sixth, the results show that workers who have debt have a higher propensity to retire early (by approximately 8.42%). These findings signal that the source of financing after retirement, for example, social security, might be used to repay debt instead of to support individuals when they get older. Seventh, the availability of family transfers causes a higher propensity to delay early retirement (by approximately 8.44%). This may imply that older workers may not want to be a financial burden on their family. Eighth, the results show that a higher result on attitude of older workers towards the workplace, such as adaptation to new work environments has a significant effect on the likelihood of planning an early retirement. That is to say that workers who scored higher on this scale have a higher propensity to retire early (by approximately 5.4%). 
Conclusion and Policy Implications
The study aims to analyze the factors that lead to the decision for early retirement of workers in the private service sector in Thailand. Our results support the assumption that geographic region, industry, gender, age, education, and attitude toward the workplace have an impact on retirement decisions. We find that workers whose highest education attainment is primary education level or below have a higher propensity to delay their plan to retire early. Furthermore, workers who have debts have a higher propensity to retire early. These finding signal that a compulsory savings plan such as social security might be used to repay debt instead of supporting individuals after retirement.
Davies, Van der Heijden, & Flynn (2017) state that the relationship between job satisfaction and retirement attitude differ according to socio-economic group. They find no relationship between job satisfaction and retirement attitude for higher-household income older workers, whereas they find that increases in job satisfaction for low-and mean-household income workers are likely to make the prospect of retirement less attractive. In addition, Messe, Eva, & Wolff (2014) find that older workers who benefit from a skill-upgrading training program have a higher intended retirement age. This study finds that the only attitude towards the workplace that has a significant impact on retirement decisions is a positive attitude towards adapting to a new work environment -the higher the score given for adaptation to new work environment attitude, the higher the propensity to retire early. We also expected to find that public sources of financing after retirement, such as old age pension or social security, would make a considerable contribution to workers' retirement decisions. However, the results indicate that none of the public sources of financing after retirement have a significant impact on the decision to retire early. On the other hand, the availability of family transfers causes a propensity to delay retirement. Older workers may decide to delay their retirement because they do not want to be a financial burden to their family. These findings call into question the Table 7 Cont.
belief that family altruism and a positive attitude toward older workers in the workplace are essential factors in individual decision making.
In order to prepare workers for the change in the population structure in Thailand, the government of Thailand should:
Change its attitude toward aged workers and create a sound working environment for them. Due to the aging society, the national policy should be geared toward work retirement extension or reemployment.
Work with academic institutions on designing lifelong learning courses for aged workers. This will provide sustainable benefits for these workers if they decide to apply for work retirement extensions or to work in a new workplace. For example, aged workers who want to start up a new business may need certain entrepreneurial skills, while those who move to the agricultural sector may need to equip themselves with new agricultural technology.
Appendix A
The study sample can be classified into two groups. The first group is made up of owners or managers who determine the older-worker hiring policy of the firm. The second group is formed of workers between 45-59 years old of the particular firm in the first group. The worker sample is restricted to workers at the operating level. The number of sampled older workers at each firm was a minimum of 4-9. Table A1 illustrates the number of firms classified by number of workers in the private service sector including wholesale, retail, hotel, and restaurant industries in Thailand in 2011. Table A2 shows the number of formal and informal workers classified by industry. This study applied purposive sampling by industry, region, and firm size. In addition, we also carried out a pre-survey to verify the content of the questionnaire and perform validity checking using Cronbach's alpha coefficient. The sample size was calculated using equation A1:
Where the confidence level is 1 − α = 0.95, so Z = 1.96, P is the proportion of the number of workers in this industry (= 21.4%). The error d= 0.05. The minimum number of workers required for the sample can be calculated as 260; we collected data from 611 workers from 128 firms. To prevent a misleading outcome, the scope of the study sets the criteria of industry, age, and minimum samples for each firm (minimum 4 -9 workers). Since Thailand has many small and medium-sized enterprises across the country and many firms have few workers, directly proportional sampling would have resulted mostly in small and medium-sized enterprises being targeted. Given our time and budget constraints, we did a survey on 9 provinces in 5 regions of Thailand that represented the main centers of business in each region. Table A3 presents the number of firms in the sample classified by region and industry. Source: National Statistics Office (2015) 
